This report assesses the extent to which student and staff opinions towards schoolspecifically, Victoria's Attitudes to School Survey (ATSS) administered to students and its School Staff Survey (SSS)-can improve predictions of government school performance reflected in students Australian Tertiary Admissions Ranks (ATARs), beyond predictions based on students' Year-9 reading and numeracy NAPLAN scores, their demographic characteristics and their socioeconomic status (SES). As the number of questions in the two surveys is very large, we first reduce their dimensionality by combining sets of similar questions into broader categories, and calculate average student answers within schools. (We are not able to identify student attitude responses individually.) We then add these variables to our school-level prediction regressions. While the added explanatory power of these variables in predicting school success rates is limited, we find that for all four success indicators, the student survey variables add more explanatory power than the staff survey variables. Statistically significant coefficients appear sporadically for student motivation, connectedness to peers, a stimulating learning environment, class behaviour, and, surprisingly, student distress. However, these do not necessarily indicate causal effects: our results may reflect, wholly or in part, the more positive attitudes to school of successful students and their teachers, collinearity between observed variables, possible confounding factors, and the subjective nature of survey responses. Finally, we emphasize that ATAR values are only one imperfect measure of school performance. About half the students in a cohort do not go on to university, and for such students other measures of school performance are relevant. The predictive power of these surveys is of secondary importance to their intrinsic value in providing information on student and teacher attitudes as direct indicators of what is happening in schools. Engagement and well-being are significant positive outcomes in themselves.
Introduction
This report assesses the extent to which student and staff opinions towards school explain schoollevel performance reflected in school-level success rates in achieving different Australian Tertiary Admissions Rank (ATAR) levels, among government schools in Victoria, beyond predictions developed in Houng and Justman (2014) based on students' Year-9 reading and numeracy NAPLAN scores, demographic characteristics and socioeconomic status (SES). Student and teacher attitudes are important in their own right as direct indicators of how well a school is functioning, and extensive evidence attests to the importance of affective factors reflected in these surveys. Here, however, we focus on their power to predict scholastic achievement as reflected in ATAR. Previous evidence of a statistical link between student and teacher survey responses on school climate questionnaires and students' scholastic achievement is scant and inconsistent (Marks, 2007) . 1 Specifically, we ask in regard to government schools in Victoria, whether there is evidence of a significant statistical relation between student responses to the Attitudes to School Survey (ATSS) and educators' responses to the School Staff Survey (SSS), and school-level ATAR success rates in Year 12, after controlling for students' Year 9 test scores in numeracy and reading, and their basic demographic characteristics and socio-economic status (SES). In previous work (Houng and Justman, 2014) we found that predictions based on student intake explained a large share of the variance in school-level performance. In this paper we ask whether incorporating data from the students' Attitudes to School Survey and the teachers' School Staff Surveys can add to this explained variance, and enhance our understanding of how schools function.
To this purpose, we analyse longitudinal data linking three sources of information on students in government schools: individual performance in Year 9 standardized National Assessment ProgramLiteracy and Numeracy (NAPLAN) test scores in Numeracy and Reading in 2008; year-level questionnaires on student attitudes administered to the same students in 2009-2011, and questionnaires on teacher attitudes administered to school staff, at the same schools, in those years; and these students' Year 12 ATAR outcomes in 2011, or lack thereof. We follow our previous analysis (Houng and Justman, 2014) in using these NAPLAN scores, along with students' social and demographic covariates, to construct individual predictions of achieving any ATAR in Year 12, of achieving an ATAR of 50 or better, of achieving an ATAR of 70 or better, and of achieving an ATAR of 90 better. We then average these predictions over all students in each school to obtain school-level predicted success rates, and regress actual success rates on these predicted rates, on school-level variables, and on a set of variables distilled from the student and teacher surveys across some 250 government schools in Victoria.
As the number of questions in the two surveys is very large we reduce their dimensionality by combining sets of similar questions into broader categories before incorporating them in our regressions. While the added explanatory power of these variables in predicting school success rates is limited, especially for high achievement levels, we find that for all four success indicators, the student survey variables add more explanatory power than the staff survey variables. We find statistically significant coefficients (in different contexts) for student motivation, connectedness to peers, a stimulating learning environment, class behaviour, and surprisingly some measure of student distress.
Several caveats are in order here. First, we emphasize that ATAR values are only one imperfect measure of school performance. About half the students in a cohort will not go on to university, and for these other students other measures of school performance are relevant; these require other data sources and could be the subject of further investigation. Moreover, engagement with the school and a sense of well-being are significant positive outcomes in themselves. Second, our data on student attitudes are only identified by school and year-level and cannot be linked to individual students. It is possible that there are individual links between student attitudes and scholastic achievement, which could be revealed through analysis of individually linked data. Finally, we emphasize that great care should be taken in making causal interpretations of statistical links between student and teacher attitudes and student achievement. The chief concern is simultaneity bias. While it is plausible that positive attitudes towards school contribute to student achievement it is also plausible that successful students and their teachers have more positive attitudes to school. In addition, there may be confounding factors which are not in our data, and there is substantial collinearity between the explanatory variables we use that makes it difficult to separate their individual effects. Moreover, it must be kept in mind that surveys elicit subjective responses, and different responders will have different reference scales.
The paper continues as follows. Section 2 presents in some detail the extensive data used in this paper, Section 3 presents the results of our statistical analysis, and Section 4 concludes.
Related research
Previous Australian studies of the impact of student and teacher attitudes used the School Life Questionnaire (SLQ) developed by the Australian Council of Educational Research (ACER), and the Longitudinal Survey of Australian Youth (LSAY), also administered by ACER, which includes many of the same questions. Earlier studies using the SLQ found only small associations of school life scales with student background status, and little association with achievement test scores (Marks, 1998) . Marks (1998) , using the 1995 Year 9 LSAY cohort, investigated the relationship between attitudes to school life and self-perceived achievement in year 10, and leaving school early. He found a positive association between self-perceived achievement and general satisfaction, and a negative association between a sense of achievement and students leaving school in Year 10. Analysing the same data from the Year 9 LSAY 1995 cohort, Khoo and Ainley (2005) show how attitudes to school and intentions to complete Year 12 relate to actually doing so. They found that 87% of students who planned to proceed to Year 12, did so, and that 79% of students who planned to leave school before Year 12, did so. The correlations between attitudes to school and educational intentions were moderate, around 0.37. Libbey's (2004) summary of research measuring students' attitudes to school, surveys the variety of methods researchers have adopted for describing student relationships to school. Common terms in the literature include: school connectedness, school engagement, school attachment, and school climate. The specific themes identified by Libbey as being common to the numerous studies on student relationships to school are: academic engagement, belonging, discipline and fairness, "likes school", student voice, extracurricular activities, safety, and teacher support. Libbey attributes importance to the study of student relationships to school because of their association with academic performance and health behaviours.
Using a very different approach, Dobbie and Fryer (2011) collect information on "the inner-workings of 35 charter schools" in New York, based on features of successful schools suggested most often in the literature, with an emphasis on school policies rather than student and staff attitudes. They find clear effects for frequent teacher feedback, the use of data to guide instruction, high-dosage tutoring, increased instructional time, and high expectations. Information from these areas explain 50% of the variance in school outcomes after accounting for year, grade and a vector of demographic controls. While direct application of their approach in Victoria is likely to suffer from a lack of sufficient variation in explanatory variables, their findings indicates the value of applying their approach within an experimental framework. Descriptive statistics at the student level for this data set are presented in Table 2 along with values for the full 2008 cohort. The SES categories are determined by parents' education and occupation categories, as described in Appendix A. These statistics highlight the relative weakness of the student population in government schools in terms of both socio-economic background and prior scores, compared to the general population. cohort who are absent from our Year-12 VCE data, whom we count as not having achieved an ATAR.
The study population
For the large majority of these this is a correct assumption-they are students who dropped out from school or decided not to take the VCE exams. However, it also includes students leaving Victoria between Year-9 and Year-12, about half of whom are likely to have achieved an ATAR of 50 or better elsewhere; and students held back a year or skipping a year between Year-9 and Year-12, many of whom will have taken VCEs earlier or later. Yet other students, a small number, opt for an equivalent degree, the International Baccalaureate Diploma (IBD). In Appendix B, we gauge the number of these different types of missing students and show that they amount to about 10% of the full cohort, consistent with the success rates in Table 3 . 3 Success rates for the study population, attending government schools in both Years 9 and 12, are substantially lower, reflecting the weaker student intake of government schools in terms of both prior achievement and SES, as well as the exclusion of students who switched from government to non-government schools.
School level statistics are presented in 
Survey data
The Attitudes to School Survey (ATSS) collected by the Victorian Department of Education and Training, surveys students from Years 5 to 12 for their views on many aspects of school, including their wellbeing, teaching, learning, and school in general. An objective of the ATSS is to assist schools with planning, developing curriculum and supporting students. The School Staff Survey (SSS) similarly surveys teaching and non-teaching staff for their views on aspects of their school that make a difference to student outcomes.
Attitudes to School Survey (ATSS)
We defined the ATSS data sample as students in Year 10 in 2009, Year 11 in 2010 and Year 12 in 2011. 4 The questionnaire contains 52 questions, 11 of which had response values ranging from 1 to 7
("not at all" to "all the time") and the remainder had response values from 1 to 5 ("strongly disagree" to "strongly agree"). Appendix C provides descriptive statistics on each question. The questions are grouped in the data in 11 categories: responses were recoded from scales of 1-5 and scales of 1-7 to scales of 0 to 100, and subsequently averaged at the school level and over the three years. Questions that were framed negatively or described negative feelings (e.g. "I feel depressed at school") were recoded so that higher values indicate positive attitudes (e.g., replacing "student distress" with "less student distress"). As Table 5 shows, response rates are high throughout.
Correlations between some of the 11 categories are very high, and we use this to reduce the original list to eight categories. We combine Student Morale and Less Student Distress (correlation 0.86) and refer to the combined category as "Student Morale"; and we combine Teacher Effectiveness,
Teacher Empathy and Stimulating Learning into one category, "Teacher Effectiveness". 5 Correlations between the eight new categories are presented in Table 6 , and box plots in Figure 1 . 
School Staff Survey (SSS)
The 2009 shown in the first two columns of Table 7 , with similar categories paired in the same rows. In the third column, similarly themed categories are collected into broader categories of staff wellbeing, school climate, team practices, teaching and learning, and student behaviour. Note: A category is "missing" if one of its constituent questions is missing an answer. Categories with high levels of missing values include questions that were not relevant for non-teaching staff.
Correlations between some of the 18 categories are very high, and again we use this to reduce the original list to seven categories, combining Individual Morale, Less Individual Distress, School Morale and Less School Distress into one category, "Staff Morale". 6 We combined seven related categories describing the workplace environment into one category, "Workplace Environment". Correlations between the seven categories range from 0.81 to 0.92 (Table 9) . We also combined Student Correlations between the seven new categories from the Staff Survey are presented in Table 10 , and box plots are presented in Figure 2 . Table 11 presents "cross" correlations between student and staff survey categories. 
Regression analysis
In this section we consider whether these fifteen variables-eight from the students' Attitudes to School Survey, seven from teachers' School Staff Survey-are correlated with schools' value-added with regard to four ATAR success rates: achieving any ATAR, achieving an ATAR of 50 or better;
achieving an ATAR of 70 or better; and achieving an ATAR of 90 better. Specifically, we regress each of these school-level success rates across government schools in Victoria on expected success rates derived from individual predictions conditioned on Year-9 NAPLAN scores, demographic variables and SES; 7 on a set of school-level indicators (student population, student-teacher ratio, male share, ATSI share, mean age, average attendance rate, average ICSEA); on a set of geographic indicators;
and on the fifteen survey-based variables.
This is done in five stages. We first estimate our baseline regression, regressing actual success rates only on predicted rates. Specification I adds the school-level variables. Specification II regresses success rates on the predicted success rate, school-level variables and the student survey variables.
Specification III regresses success rates on the predicted success rate, school-level variables and the staff survey variables. Specification IV regresses success rates on the predicted success rate, schoollevel variables and student and staff survey variables. Appendix E presents complete regression outputs for each of the five specifications and four outcome variables. The baseline regressions are presented in Table 12 , each column corresponding to a different outcome variable. Thus in the rightmost column, the percent of students in the school achieving an ATAR is regressed on the predicted share derived from our student-level regressions and a constant, over 259 schools. The estimated coefficient of the predicted share is 1.389, this is the regression slope; the estimated constant is -20.517; and the adjusted R 2 , indicating goodness-of-fit, is 0.699.
The goodness-of-fit for the other outcome variables is considerably higher. The slopes are all significantly greater than 1.00, indicating that, on average, schools with better students do better than predicted, while schools with weaker students do worse than predicted. This may indicate positive peer effects or positive classroom/school effects. Table 13 compares the results of the five regressions we estimate with regard to goodness of fit, as measured by adjusted R 2 values, comparing the full specification with all survey variables (marked "Spec IV") to the baseline specification presented in Table 12 ; the bottom row shows the difference between the two. The largest increase in goodness of fit is for Any ATAR, an increase of .071 overall (the difference between .770 and .699). Of this, the school level variables add .039 (the difference between Spec I and the baseline); and the survey variables add the rest, .032. We find more modest increases for ATAR50 and ATAR 70 while for ATAR90, school level variables and survey variables add hardly anything to predicted success rates conditioned on individual characteristics. Comparing
Specs II and III we find that for all four outcome indicators Spec II is greater, indicating that the student survey variables add more explanatory power than the staff survey variables. The complete regression outputs in Appendix E show negative effects for the student-teacher ratio for ATAR > 70; negative effects for all outcomes except ATAR > 90 for male ratio; and a positive effect for the SES index, ICSEA. Among the student survey variables we find a positive effect for "connectedness to peers" and surprising negative effects for student safety (for lower achievement levels) and for student morale (for ATAR90), or equivalently a positive effect for student distress. (All variables are coded so that positive values have a positive connotation.) 8 With regard to staff survey responses, we found a significant positive coefficient for staff morale and a significant negative coefficient for work demands (indicating that greater demands lead to higher success rates.)
Regression analysis for low SES students
We repeated the analysis for students in the lowest SES quartile and obtained generally similar results. These are presented in Table 14 (the baseline regression) and Table 15 (goodness of fit).
There are few differences. Goodness-of-fit is generally somewhat lower for all specifications indicating that the effect of unobservables is greater for these students than for students from a stronger socio-economic background. 
Concluding remarks
This report assesses the extent to which student and staff opinions towards school-specifically, the Attitudes to School Survey (ATSS) administered to students and the School Staff Survey (SSS) administered to their educators-improves predictions of government school performance as reflected in students' Australian Tertiary Admissions Ranks (ATARs), beyond predictions based on students' Year-9 reading and numeracy NAPLAN scores, demographic characteristics and socioeconomic status (SES). We reduce the very large number of questions in the two surveys to fifteen broader categories-eg, student morale, school connectedness, student motivation-based on correlations between them, before incorporating them in our regressions.
While the added explanatory power of these variables in predicting school success rates is limited, we find that for all four success indicators, the student survey variables add more explanatory power than the staff survey variables. We find statistically significant coefficients (in different contexts) for student motivation, connectedness to peers, a stimulating learning environment, class behaviour, and, surprisingly, student distress. It must be stressed that these do not necessarily indicate causal effects. There is the possibility of simultaneity bias inasmuch as successful students and their teachers generally have more positive attitudes to school and there may be confounding factors which are not in our data; there is collinearity between explanatory variables; and survey responses reflect different individual reference scales.
In presenting these findings, we emphasize that information on student and teacher attitudes is of intrinsic value as a direct indicator of students' engagement with their school and their sense of wellbeing, which are significant positive outcomes in themselves. ATAR values are only one, imperfect measure of school performance. About half the students in a cohort do not go on to university, and for such students other measures of school performance are relevant. Finally, we note for future reference that our focus on differences between schools was dictated by our inability to link survey responses to student level data on scholastic outcomes and background variables. In Victoria, as in many other school systems, most of the variance in student outcomes occurs within schools. If future school surveys allow survey responses to be linked to individual student data, this could contribute substantially to understanding what drives school outcomes in a much broader context.
Possibly, individually identified data followed over time might allow us to draw causal inferences from dynamic patterns of change in attitudes and outcomes.
Appendix A. Definitions of socio-economic variables
We define five categories of parental education from separate indicators of parents' education: other business manager; tradesman or sales; machine operator or hospitality worker; unemployed;
and not stated or unknown. We combine them into a single parental indicator as follows:
1. "Both unemployed or father's occupation unknown": Both parents are unemployed, or the father's occupation is unknown and the mother is not a manager or professional. When only the father's occupation is unknown we interpret this as generally indicating an absent father.
2. "One parent not working": The father is unemployed and the mother is not a manager or professional, or the mother is unemployed or has unknown occupation and the father is employed but not as a manager or professional.
3. "Both employed": Father and mother both working but neither is a manager or professional 4. "Both unknown": Father's and mother's occupation category unknown; we interpret this as generally indicating that they are self-employed and do not fall comfortably in any category.
"Manager": Father or mother is a manager or professional
The definition of each category is set out in Table A1 : Finally, we define four levels of family socio-economic status (SES) based on these five categories of parental education and five categories of parental occupation, as follows:
(1) (lowest) Both education and occupation categories are in the lower range (2) Both education and occupation are mid to low range and equivalents (3) Both education and occupation are mid-range or one is high and one is low (4) (highest) Both high range categories or one high and one mid-range
We set out the specific frequencies of each combination of family occupation and education in Table   A2 , and the definition of family SES levels in Table A3 . and 12. Their share in the population at these ages is likely to be significantly smaller but their success rates are no doubt higher. We assume their impact on our success rates is no larger than that of repeaters, implying a total impact of at most 1.6%, 1.0% and 0.5% on success rates.
Students earning an International Baccalaureate Diploma (IBD)/
The IBD is an alternative system of high school matriculation. Australia's University Admission Centre (UAC) publishes an equivalence scale equating IB Diploma scores to UAC ranks on the ATAR scale. About five hundred students earn an IB Diploma in Victoria annually, about 0.9% of the cohort. Almost all of them achieve a ranking equivalent to an ATAR of 70 or better, and we assume that a third of these achieve an ATARequivalent of 90 or better (this is the ratio of ATAR90 to ATAR70 in the population). This implies Increases in our success rates of 0.9%, 0.9% and 0.3% respectively.
In sum, this implies that we are understating the share of ATAR50 by 1.1 + 1.6 + 0.9 = 3.6%; the share of ATAR70 by no more than 0.7 + 1.0 + 0.9 = 2.6%; and the share of ATAR90 by no more than 0.2 + 0.5 + 0.3 = 1.0%. When these are added to the observed frequencies in Table 3 , the total frequencies are 49.1%, 30.5% and 10.1%, close to the target shares of 50%, 30% and 10%.
Appendix C. Student Survey Responses
Note There is opportunity for students to participate in school policy and decision making The rules and sanctions relating to discipline in this school are well understood by both staff and students Survey responses scaled from 0 to 1 (see note to Appendix C).
* p < 0.05, ** p < 0.01, *** p < 0.001. Survey responses scaled from 0 to 1 (see note to Appendix C).
With staff survey data
* p < 0.05, ** p < 0.01, *** p < 0.001.
